Objective: Urine drug testing (UDT) is recommended for patients who are prescribed opioid medications, but little is known about the various strategies clinicians use to respond to aberrant UDT results. We sought to examine changes in opioid prescribing and implementation of other risk reduction activities following an aberrant UDT.
O pioid prescribing guidelines for chronic pain recommend urine drug testing (UDT). 1, 2 This is encouraged as part of a universal precautions approach to opioid treatment, as one screening strategy to determine if patients are adhering to opioid medication as prescribed and not taking other nonprescribed or illicit substances. 3 The Centers for Disease Control and Prevention recommends UDT be conducted at the initiation of treatment and at least annually for all patients who remain prescribed opioids; patients at higher risk for opioid-related harm may be evaluated more frequently. 1 When administered to all patients, aberrant UDT results may be identified in up to 40% to 50% of patients with noncancer pain 4 and cancerrelated pain. 5 Although UDT is consistently recommended, prior research indicates that the evidence for effectiveness of UDT to reduce or prevent prescription opioid misuse is limited, 6 and some have questioned whether the use of standard UDT should be continued. 7 There are several potential reasons for the limited effectiveness of UDT. First, rates of UDT have historically been low, 8, 9 even among individuals at increased risk for prescription opioid misuse. 10, 11 Potential barriers to implementation of UDT have been described, including issues related to testing methods and interpretation, lack of standardized protocol, patient and provider factors, institutional barriers, and financial/reimbursement issues. 12 Second, opioid prescribing clinicians may not adequately use UDT results to modify or inform care. [13] [14] [15] Third, clinicians may have concerns about negatively impacting the clinician-patient relationship. [16] [17] [18] Fourth, clinicians may also determine that the benefits of ongoing opioid therapy outweigh the potential risks of adverse effects.
Prior studies provide important data about the ways in which clinicians respond to UDT results. However, studies have been limited by small sample sizes, recruitment from a single setting, or lack of an adequate comparison group. In the current study, we attempt to account for some limitations in prior research by examining the clinical care received for 12 months after a UDT among a national sample of patients prescribed opioids for pain. In this study, we identified 100 patients in each of 3 groups: those with an aberrant positive UDT, an aberrant negative UDT, or a UDT result that was expected. We examined planned changes in opioid prescribing and implementation of other risk reduction activities following the aberrant UDT result.
METHODS
This is a retrospective cohort study of patients receiving treatment in Department of Veterans Affairs (VA) facilities nationwide. All data collected as part of this study were extracted from the electronic health record. The Institutional
Procedure
The Corporate Data Warehouse (CDW) provides comprehensive information contained in electronic health records for all VA patients. We identified a cohort of patients who had been engaged in VA care for at least 1 year, had no opioid prescriptions in 2012, and had new initiations of opioid therapy in 2013. Patients were included if there was a documented diagnosis of musculoskeletal pain, neuropathy, and/or migraine headache, and they received prescription opioids daily from the VA for ≥ 90 consecutive days. To be included in the sample, patients also had to be prescribed an opioid agent that could be identified in the standard UDT panel: morphine, hydrocodone, hydromorphone, codeine, methadone, and/or oxycodone. Patients could additionally receive fentanyl, buprenorphine, or tramadol but these are not routinely tested for in standard UDTs so we did not include patients if their only prescription was for one of these opioids. Patients were excluded if they had recent opioid prescriptions from a non-VA source (indicating this was not a new initiation of opioid therapy), a diagnosis of cancer any time in the prior year, had surgery in the prior year, were enrolled in hospice or long-term care, received care in a VA opioid substitution program, or died in the following year.
After identifying a national cohort of potentially eligible patients, we reviewed UDT data to identify 100 patients for each of 3 different groups for chart review. We compared 100 patients with an aberrant positive UDT, 100 patients with an aberrant negative UDT, and 100 patients with an UDT result that was expected. To be included in the study, the UDT result must have occurred on a day that overlapped with the timing of the prescription opioid dispense period.
For this review, an aberrant positive UDT was defined as the presence of an illicit substance (eg, marijuana, cocaine) or a nonprescribed medication (ie, different opioid than prescribed, presence of benzodiazepine or stimulant in a patient without a prescription in the past 3 months). An aberrant negative UDT was defined as occurring when the UDT was negative for the prescribed opioid, or negative for at least one prescribed opioid in instances where patients received multiple agents. An expected UDT was a result that was positive for the prescribed opioid and negative for other nonprescribed or illicit substances. We considered cross-reactivity and metabolism of other opioids when interpreting UDT results, which included a comprehensive evaluation of all medications prescribed at the time of UDT and a review of potential UDT outcomes (eg, a patient could be prescribed oxycodone and have a positive opiate screen). When confirmatory UDT was conducted, these results superseded the initial screening immunoassay for a given substance.
For each patient, we enrolled the earliest UDT that was administered following initiation of prescription opioids. We reviewed all clinical notes in the medical record for the 12 months after UDT, to examine any changes in care following the UDT result. The medical record review included notes from the opioid prescriber, other medical specialties, emergency room, inpatient notes, and other outpatient visits. A chart review tool was augmented based on our prior research. 14 Our primary outcomes were (1) planned changes in opioid prescribing and (2) implementation of other risk reduction activities. Potential changes in opioid prescribing included plans to discontinue opioids, decrease or increase the opioid dose, or transition to a different prescription opioid. Additional records were reviewed to determine if the clinician followed through on any planned change in opioid prescribing. To evaluate if a clinician implemented another risk reduction activity, we examined if there was more frequent UDT, more frequent primary care appointments or medication fills, referrals to mental health or addiction treatment, completion of an opioid treatment agreement, or some other risk reduction strategy.
Medical record reviews were conducted by 4 highly trained research staff. Initial training consisted of a summary of the empirical literature on this topic, education about reviewing UDT results and laboratory data, summary of relevant clinical issues, and review of best practices in abstracting medical record data. Medical records were initially double-reviewed for 10 patients. If research staff achieved κ ≥ 0.80 they were permitted to code independently. If consistency rating was not achieved, a minimum of 5 additional charts were coded. To ensure ongoing fidelity and to prevent drift, after research staff coded 10 charts independently, an additional 5 charts were double-coded. All research staff were required to maintain κ ≥ 0.80 to code independently. In total, 182 of 300 charts were double-coded.
Demographic, Diagnostic, and Pharmacy Data
Demographic and clinical data were extracted from the CDW. Demographic characteristics that were assessed included age, sex, race/ethnicity, marital status, and VA service-connected disability status. Pharmacy data included prescriptions for opioids, benzodiazepines, and stimulant medications. All prescription opioids were converted to an average daily dose in morphine equivalents (using a formula of quantity divided by days supply issued multiplied by an opioid conversion factor). 19 In instances where patients received multiple agents, a total daily morphine equivalent was calculated for all prescribed opioids. Participants were coded as having a pain-related, mental health, or other diagnosis based on ICD-9-CM codes documented within one year of the study index date.
Statistical Analyses
Participants were placed into 1 of 3 groups based on UDT results and comparisons were made across groups using the UDT result categories described above. We compared demographic and clinical characteristics among groups using χ 2 tests for categorical data and analysis of variance for linear data; follow-up pairwise comparisons were conducted with Scheffe post hoc tests.
Two multivariate models were conducted. The first examined variables that were associated with having any planned change in opioid prescribing (ie, discontinuation, dose modification, or transition to another opioid). The second multivariate model examined variables associated with any other planned risk reduction activity (ie, more frequent UDT, more frequent appointments, referrals to mental health or addictions, or "other" activity). Variables included in these models were age, sex, race, prescription opioid dose, depression diagnosis, substance use disorder diagnosis, and UDT group categorization (aberrant positive, aberrant negative, or expected result). opioid (22%), nonprescribed/illicit amphetamine (9%), barbiturates (9%), and cocaine (4%). Of patients with UDT positive for a nonprescribed opioid, the most common opioids detected were oxycodone (40.9%) and methadone (18.2%). Among patients in the aberrant negative group, the most common prescribed opioids that were absent in the UDT were hydrocodone (57%), oxycodone (39%), methadone (4%), and morphine (3%). Table 1 shows characteristics of patients in the 3 respective UDT results groups. The most common painrelated diagnoses were back pain (63.3%), arthritis (31.0%), and other neck/joint pain (56.3%). Forty-three percent of patients were diagnosed with depression and 22.3% were diagnosed with posttraumatic stress disorder. The only painrelated or mental health diagnosis that significantly differed among groups was a substance use disorder, which was more common (P = 0.002) in the aberrant positive group (22% vs. 9% in the aberrant negative group, and 7% in the expected result group).
Patients in the aberrant positive group were younger (52.0 y) than those in the expected result (56.9 y) group, and not significantly different in age from patients in the aberrant negative group (54.7 y). The average daily opioid dose significantly differed among groups (P = 0.022). Patients in the aberrant negative group were prescribed a significantly lower average daily dose (43.7 mg) than participants in the expected result group (68.6 mg). Patients from the aberrant positive group were more likely than those in the expected result group to have a documented discussion of the UDT result with their clinician (35% vs. 16%; P = 0.002). Table 2 presents a comparison of planned opioid prescribing changes and implementation of other risk reduction activities among the 3 groups. Patients in the aberrant positive group (22%) and the aberrant negative group (4%) had higher rates of planned opioid discontinuations than patients in the expected result group (0%). Clinicians of patients in the aberrant positive group were also more likely to report a plan for transitioning patients to an alternative opioid medication, compared with patients in the expected result group (9% vs. 0%). Of patients whose clinician planned to make a change in opioid prescribing, the change was successfully implemented in 81.1% of cases. The likelihood of a clinician following through on any planned opioid prescribing change did not significantly differ among the 3 groups (23/29 patients in the aberrant positive group, 6/6 in the aberrant negative group, and 1/2 in the expected result group).
Planned Changes in Opioid Prescribing
A multivariate analysis was conducted to examine variables significantly associated with a patient having any planned change in opioid prescribing. Variables included in this analysis were age, sex, race, prescription opioid dose, depression diagnosis, substance use disorder diagnosis, and UDT result. The overall model was significant (χ 2 = 48.4, df = 9, P < 0.001). The only variables that were significantly associated with planning a change in opioid prescribing were prescription opioid dose (odds ratio 
Other Risk Reduction Strategies
Patients in the aberrant positive group (29%) and aberrant negative group (36%) were less likely than patients in the expected result group (51%) to have ≥ 1 follow-up UDTs. Those in the expected result group (60%) were also more likely to have an "Other" risk reduction strategy, relative to patients in the aberrant positive group (28%). In 85% of cases, the "Other" risk reduction activity involved having the patient complete an opioid treatment agreement or engage with the opioid prescriber in a discussion about taking opioids safely.
A multivariate analysis was conducted to examine variables significantly associated with having any documented change in nonopioid risk reduction activity. Variables included in this analysis were age, sex, race, prescription opioid dose, depression diagnosis, substance use disorder diagnosis, and UDT result. The overall model was significant (χ 2 = 23.1, df = 9, P = 0.006). The only variable that was significantly associated with having any documented change in other risk reduction activities was having an aberrant positive UDT; compared with those in the expected result group, the aberrant positive group had a decreased likelihood of any planned risk reduction activity (OR, 0.29; 95% CI, 0.16-0.55).
Sensitivity Analyses Related to Cannabis
Sensitivity analyses for both multivariate analyses were conducted removing the patients who had aberrant UDTs due to cannabis. The statistically significant results identified in the multivariate analyses were similar when patients with aberrant UDT results due to cannabis were removed. χ 2 analyses were also conducted comparing patients who tested positive for cannabis (n = 48) versus patients who tested positive for other nonprescribed or illicit substance (n = 52) (patients who had tests positive for both cannabis and another aberrant substance were classified in the cannabis group). There were no differences between groups in the likelihood of having a planned change in opioid prescribing (33.3% in the cannabis group vs. 25.0% in the "other substance" group; χ 2 = 0.842; P = 0.359) or experiencing any other risk reduction strategy (50.0% vs. 42.3%; χ 2 = 0.595; P = 0.441).
DISCUSSION
In this retrospective cohort study of a national sample of patients prescribed opioid medications for noncancer pain, we found that 29% of clinicians of patients who had an aberrant positive UDT and 6% of patients who had an aberrant negative UDT planned a change in their opioid prescriptions following the UDT. The variable most strongly associated with a planned change in opioid prescribing was having a UDT result that was positive for a nonprescribed or illicit substance. In prior research conducted at a single setting, among patients with an aberrant positive UDT, we observed that prescribers documented an intent to change the opioid prescribing practice in 52% of patients, but the planned changes were implemented in only 24% of cases. 14 In the current study, while the overall rate of planned changes in opioid prescribing was lower (29% in the aberrant positive group), the likelihood of the clinician implementing the change was higher (81%). This increase in changes to opioid prescribing plans is likely due to increased awareness about potential adverse effects 20 associated with prescription opioids, as well as emerging VA and other national recommendations and guidance about strategies for monitoring patients who are prescribed opioids.
Nearly one-half of the aberrant positive UDT results identified in this study were for cannabis. While the data to support the efficacy of cannabis for chronic pain are weak, 21 prior research demonstrates that up to 39% of patients prescribed long-term opioid therapy report co-occurring use of cannabis. 22, 23 As cannabis is now legal for medical use in 29 states, and legal for recreational use in 8 of these states, clinicians are likely to increasingly encounter patients with co-occurring cannabis and prescription opioid use. Unfortunately, empirically based data are not available about the long-term benefits and harms associated with the dual use of opioid medications and cannabis, and clinicians may be unsure of the best strategies to respond to patients with cooccurring use. 24 Clinicians also have differing opinions about potential benefits and harms associated with the co-occurring use of prescription opioids and cannabis. 25 In sensitivity analyses, we did not identify differences in the likelihood of changes in opioid prescribing or other risk reduction strategy based on aberrant UDT result to cannabis or other nonprescribed or illicit substances. Data from the present study suggest that most clinicians who respond to the dual use of prescription opioids and cannabis will implement additional UDT or talk with patients about risk of harms, while in 22% of cases clinicians planned to discontinue the opioid. However, because cannabis is a schedule 1 controlled substance, VA clinicians may have different responses to cannabis compared with clinicians outside the VA or in states where 26 In the present study, we observed low (4%) instances of planned opioid discontinuation following an aberrant negative UDT result. These results suggest that clinicians may have been using UDT primarily as a strategy to screen for potential use of illicit or nonprescribed substances, as opposed to confirming the presence of the prescribed substance. However, because of the retrospective nature of data collection, we do not know if the observed rate of opioid cessation was due to beliefs that the medication would not have been detected via UDT, 27 lack of concern about the negative UDT result, or some other factor. The observed rates may also reflect accurate interpretation of the UDT in instances of intermittent patient use or if the UDT was not sensitive for the medication/dose prescribed. Among patients who are discontinued from opioids, retrospective research indicates that approximately one-fourth of discontinuations are due to an aberrant negative UDT result. 26 Prospective work is needed to understand the factors that precipitate prescription opioid discontinuation among patients with an aberrant negative UDT result.
Clinical recommendations suggest that a patient who is no longer taking the prescribed opioid should be discontinued from opioid therapy. 1 However, before this treatment plan is enacted, clinicians should conduct confirmatory testing of the aberrant result and follow-up directly with the patient. In some cases, the aberrant negative result could have occurred due to a missed dose (potentially due to adverse effects, inadequate analgesia, or other factors). If the opioid is continued, or an alternative opioid is initiated, follow-up UDT (potentially at random intervals) would be indicated to confirm opioid use.
There is no consensus on the best strategies for responding to an aberrant positive UDT. In instances of a patient using co-occurring cannabis, at minimum, clinicians should evaluate for potential substance use disorder, as well as the benefits and harms associated with use. 24 Patients with a co-occurring substance use disorder may be referred for specialty addiction treatment. Data suggest that integrated treatments for chronic pain and substance use disorder can be effective in reducing pain, improving function, and reducing symptoms of addiction. [28] [29] [30] A second multivariate analysis examined variables associated with implementation of other risk reduction strategies. After controlling for demographic and clinical variables, an aberrant positive UDT was associated with a significantly decreased likelihood of implementation of other risk reduction strategies. This appears to have occurred as patients in the Expected Result group experienced a host of additional risk reduction strategies, such as more frequent UDT and signing an opioid treatment agreement. However, it is unclear why patients in the aberrant positive group would not also have had more evaluations for prescription opioid misuse/abuse or other risk reduction strategies. One explanation may be that, as patients in the aberrant positive group were more likely to experience changes in opioid prescribing (such as change in dose or discontinuation), clinicians may have considered the issue adequately addressed and were less likely to implement additional risk reduction strategies. Additional data are needed about the effectiveness of these strategies to mitigate risk, while not having a negative impact on the clinicianpatient relationship or pain-related outcomes.
The current study attempted to account for some limitations in prior research studies conducted on this topic. Notably, we recruited a random national sample of patients, included patients with aberrant negative and expected UDT results, and had adequate statistical power to conduct analyses. However, limitations remain. All data for this study were retrospective and obtained from the medical record, which may be limited by clinical documentation. 31 Related to this, we reviewed medical record data through 2013; new opioid treatment guidelines have been published since this time and the medical culture related to prescription opioid safety continues to evolve. There was not a standard UDT protocol at each facility and not all UDT results had followup confirmatory testing; as a result, test results may be subject to false negatives, false positives, or potential cross-reactivity. Finally, the sample was predominantly white and male, and all patients were receiving care in Department of Veterans Affairs medical centers; results may not generalize to patients or clinical practices in other settings.
Results from the present study indicate that, among patients who are newly initiated on prescription opioids, clinicians are predominately responding to UDT results by implementing additional risk reduction strategies, the most common being follow-up UDT and completing opioid treatment agreements. We observed a plan to discontinue opioid therapy in 22% of patients with an aberrant positive UDT, and in 4% of patients with an aberrant negative UDT.
The empirical base for making recommendations about strategies for modifying opioid prescribing practices following an aberrant UDT is limited. Prospective and experimental studies are needed to examine the efficacy of different strategies for responding to aberrant UDT results, with a focus on improving quality of life and minimizing treatment-related harms.
